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5.1 OVERVI EW

The principal route of human exposure to chl orodi br ononet hane and
bromoformis fromthe consunption of chlorinated drinking water. These
chemicals are thought to formin the water as by-products fromthe
reaction of chlorine with dissolved organic natter and bromni de ions.
Chl or odi br omonet hane and br onof orm concentrations in water are quite

variabl e, but average levels are usually less than 5 ng/L.

Most chl or odi br omonet hane and bromoformtend to volatilize from
wat er when exposed to the air. The fate of these chemicals in air has
not been investigated, but it is likely they are relatively stable, with
hal f-1ives of about one to two nonths. Mst neasurenents of the
concentration of these chemicals in air indicate that levels are quite
low (I ess than 10 ppt).

Nei ther chemical is strongly adsorbed fromwater by soil
materials, and it is likely that both readily migrate in groundwater
Nei t her chemi cal appears to be easily biodegradabl e under aerobic
conditions, but they may readily bi odegrade under anaerobic conditions.
At this time, chlorodibrononmet hane has been found at 14 of the 1,177 NPL
hazardous waste sites in the United States (VI EW Database 1989). The
frequency of these sites within the United States can be seen in
Figure 5-1. Bronoform has al so been found at 14 sites, 13 within the
United States (Figure 5-2) and one in the Conmonweal th of Puerto Rico.

5.2 RELEASES TO THE ENVI RONMENT
5.2.1 Air

No studies were | ocated regardi ng the anount of bronoform and
chl or odi br omonet hane rel eased into the atnosphere from |l aboratories,
chemical plants, or chem cal waste sites. However, since neither
conmpound i s produced or used in large quantities (Perwak et al. 1980),
at nospheric eni ssions fromthese sources are probably small.

5.2.2 Water

The princi pal source of bronoform and chl orodi brononet hane in the
environnent is chlorination of water containing organic materials
(Bellar et al. 1974; EPA 1980a; Rook 1977; Synons et al. 1975). It has
been estimated that the total ampunts of bronoform and

chl or odi br omonret hane generated by chlorinating United States drinking
water in 1978 was 17 and 204 kkg, respectively (Perwak et al. 1980).
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FIGURE 5-1. Frequency of Sites with Chlorodibromomethane Contamination
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FIGURE 5-2. Frequency of Sites with Bromoform Contamination
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Chl or odi br omonet hane and bronof orm nmay al so occur as a consequence of
chlorinating industrial waste waters (Perry et al. 1979). Staples
et al. (1985) reported that bronmoformwas detected in 60 of 1,346
sanpl es of industrial waste effluent, at a nedian concentration of

< 5 pg/L, and chl orodi bronmonet hane was detected in 84 of 1,298 sanples

at a nmedi an concentration of < 2.4 ug/L. These val ues are not
significantly higher than those for typical chlorinated water (see
Section 5.4.2), suggesting that industrial discharge may not be a major
source of rel ease.

Class et al. (1986) observed trace |evels of chlorodi brononet hane
and bronof orm and ot her hal ogenat ed net hanes in seawater (0.1 to 6 ng/L)
and in the air (0.1 to 20 ppt) at several locations in the Atlantic.

The presence of these conpounds can be attributed to bi osynthesis and
rel ease of bronochl oronet hanes by nacroal gae (C ass et al. 1986;
Gschwend et al. 1985). Gschwend et al. (1985) estimated that narine

al gae could be a nmjor global source of volatile organobrom des, but
Class et al. (1986) concluded that this source accounts for < 1% of the
ant hr opogeni ¢ burden of brononet hanes in the atnosphere.

5.2.3 Soil

Soils and ot her unconsolidated surficial materials nay becone
contam nated with bronoform and chl orodi brononet hane by chem cal spills,
the landfilling of hal omet hane-containing solid wastes, or the discharge
of chlorinated water. However, no data were | ocated to suggest that
I and rel eases are a significant source of the chemicals in the
envi ronnent .

5. 3 ENVI RONVENTAL FATE
5.3.1 Transport and Partitioning

Br onof or m and chl or odi br ononet hane are slightly volatile |iquids,
and tend to exist primarily as vapors in the atnmosphere. The vapor
pressure of bronoformis 0.007 atmat 25°C (Mackay et al. 1982), and the
vapor pressure of chlorodi brononmet hane at 20°C is approximately 0.1 atm
(Mabey et al. 1982). The half-time of evaporation from flow ng, aerated
water (e.g., rivers and streans) has been estinmated to range from1l to
581 hours for bronoformand fromO0.7 to 398 hours for
chl or odi br omonret hane (Kaczmar et al. 1984; Mackay et al. 1982).

Bot h chl or odi br onoret hane and bronof orm are noderately soluble in
wat er (Callahan et al. 1979; Mabey et al. 1982), and so each may be
renoved fromthe air by being dissolved into clouds or raindrops.
Estimates of the Henry's law constant (H) (the tendency of a chemical to
partition between its vapor phase and water) for bronoformrange from
4.3t0 5.6 x 10" atmni/nole, and from8.7 to 9.9 x 10" atmni/nol e for
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chl or odi bronmonet hane (Mabey et al. 1982; Mackay and Shiu 1981; Munz and
Roberts 1987; N cholson et al. 1984). The magnitude of these val ues
suggest that the two hal omet hanes will tend to partition to both water
and air.

It is not known if either compound can be adsorbed by airborne
particulate matter that is subject to atnospheric dispersion
gravitational settling, or wash-out by rain. Particle adsorption is
probably not an inportant transport nechani sm because these chenicals
occur at such |l ow concentrations in the atnosphere.

Br onof or m and chl or odi br ononet hane have a m nor tendency to be
adsorbed by soils and sedi ments. Cal cul ated and neasured val ues of K.
(the organic carbon/water partition coefficient, an index of the
relative mobility of a material in water-soil systens) for bronoform
range from62 to 126 (Hassett et al. 1983; Hutzler et al. 1986; Mabey
et al. 1982). These relatively low values inply that bromoformwill
exhibit only a mnor affinity for soil materials and will tend to be
highly nobile (Roy and Griffin 1985). This | ow tendency for adsorption
to soil has been confirmed in | aboratory studies by Curtis et al. (1986)
and in field studies by Roberts et al. (1986).

A simlar K, value of 83 has been estimated for
chl or odi br onmonet hane, al though this value is uncertain because its
solubility in water has not been neasured. No studies were | ocated on
t he adsorption of chlorodi brononmet hane by soils or soil materials, but
it is likely that chlorodi bronmonethane wll have properties generally
simlar to those of bronoform

Br onof or m and chl or odi br ononet hane may be slightly bioconcentrated
by aquatic organisns. The octanol/water partition coefficient (KJ) (an
i ndex of the partitioning of a conpound between octanol and water) is
approxi mately 240 for bronoformand 170 for chl orodi brononet hane (Mabey
et al. 1982). The nmmgni tudes of these val ues suggest that the chenicals
will tend to partition to fat tissues of aquatic organi snms. No studies
were | ocated regarding the bioconcentration factor for
chl or odi br ononret hane or bronoform but based on measured BCFs for
simlar conpounds (Kenaga 1980), the bioconcentration factor of
chl or odi br onmonet hane and bronoform may be on the order of 2 to 10. It is
not known if these chemicals can be transferred through food chains to
hi gher trophic levels, but this seenms unlikely to be of major concern

5.3.2 Transformati on and Degradation
5.3.2.1 Air

Based on the behavior of similar conpounds, it seens |ikely that
br onof orm and chl or odi br ononet hane may be degraded by phot ooxi dative
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interactions with atnospheric OH radicals. Radding et al. (1977)
proposed that the atnospheric half-1ife of bronmoform and

chl or odi bromonet hane is approximately one to two nonths, but this has
not been confirned by direct experinmental neasurenents.

5.3.2.2 Water

Bot h chl or odi br omonet hane and brombformare relatively stable in
water, with estimated hydrolytic rate constants of 3.2 x 10 sec' and
8 x 10" sec (Mabey and M1 1978). These rate constants correspond
to hydrolytic half-lives of 686 and 274 years for bronoform and

chl or odi br omonet hane, respectively.

No i nformati on was | ocated on oxidation or photolysis of these
chemicals in water, but it is not expected that either is a significant
degradati ve pat hway.

It has been found that chlorodi brononet hane and bronof or m under go
only limted biodegradation (10 to 25% under aerobic conditions,
al t hough the rate may i ncrease sonewhat after mcrobial adaptation
(Bouwer et al. 1981; Tabak et al. 198l1a). Under anaerobic conditions,
chl or odi br ononet hane and br onof orm have been found to be readily
bi odegraded in the presence of nethane-produci ng bacteria (Bouwer et al
1981; Bouwer and McCarty 1983a), and under denitrifying and
sul fatereduci ng conditions in batch and col utm experinents (Bouwer and
McCarty 1983b; Bouwer and Wight 1986). There is also sone field
evi dence that trihal onet hanes degrade in anaerobi c groundwat er (Bouwer
et al. 1981), with half-lives estinmated to be between 21 and 42 days
(Bouwer and McCarty 1984). Bouwer and Wight (1986) reported that one
degradati on product of bronoform was di bronmethane, but there was no
additional information on the identity or fate of environmenta
degradati on by-products.

5.3.2.3 Soil

No studies were | ocated regardi ng the biodegradati on of
chl or odi br ononet hane or bromoformin soil, It is expected that
observations regardi ng bi odegradati on rates in aerobic and anaerobic
aqueous nedi a (above) will be generally applicable to degradation rates
i n nmoi st soils.

5.4 LEVELS MONI TORED OR ESTI MATED | N THE ENVI RONVENT
5.4.1 Air
Chl or odi br ononet hane and bronoform are usually found in air only

at very |low concentrations. Brodi nsky and Singh (1983) tabul ated data on
chl or odi br ononet hane and bronmbform |l evels in anbient air fromfive urban
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| ocations across the United States. For chlorodi bronmonmet hane, 63 of 89

sanmpl es were bel ow the detection Iinmt, the nmean value was 3.8 ppt

(32 ng/m), and the highest value was 27 ppt (230 ng/mi). For

bronmoform 60 of 78 sanples were below the detection limt, the nmean

val ue was 3.6 ppt (37 ng/m) and the highest value was 71 ppt

(730 ng/ nB). The mean concentration of brombformin anbient air sanples
collected in the Arctic Circle was 5.1 ppt (53 ng/m) (Berg et al
1984). Forty-six air sanples collected near four chenical plants in

Arkansas contai ned a mean bronoform concentration of 0.9 ppt (9 ng/m)
(Pellizzari 1978). The nean chl orodi br ononet hane concentrati on was
?.08 pp; )0.8 ng/ m), but 54 of 56 neasurenents were |ess than 0.05 ppt
0.5 ng .

No studies were | ocated regardi ng atnospheric concentrations of
br onof orm or chl or odi br ononet hane in the workpl ace. Chl or odi br ononet hane
was detected in air sanples at two hazardous waste sites, but
the anobunts were not quantified (LaRegina et al. 1986).

5.4.2 Water

Chl or odi br onmonet hane and bronoformare rarely neasurable in
nonchl ori nated water (Cech et al. 1981; Staples et al. 1985; Varma et
al. 1984), but both are very frequently found in chlorinated water. The
| evel s of bronoform and chl orodi bromonet hane in finished (chlorinated)
drinki ng water have been investigated in several studies (see
Table 5-1). Except for a few cases, the concentrations of bronoform and

chl or odi brononet hane in drinking water were | ess than 100 pg/L, with
nean concentrations generally less than 10 pg/L.

It is usually found that hal onet hanes occur at hi gher
concentrations in drinking water derived from surface sources than those
from groundwat er supplies because the former tends to contain nore
di ssol ved organic matter (Bellar et al. 1974; Cech et al. 1981; d aze
and Rawl ey 1979; Page 1981). The total trihal onet hane content of
finished water froma given facility can be extrenely variable as a
function of tine ?Arguello et al. 1979; Smith et al. 1980), with | ower
| evel s of hal omet hanes usual ly occurring during the w nter

Tri hal onmet hanes may al so formin chlorinated sw nming pools (Beech
et al. 1980). For freshwater pools, chloroformand dichl orobrononet hane
were usual ly the predom nant THM species present, with
chl or odi br omonet hane and br onof orm averaging 3 to 15 and 1 to 2 , ug/L,
respectively. However, in saline pools (which have a higher brom de ion
content than freshwater pools), bronoformwas the major THM present
(average concentration of 650 pw/ L), with |ower concentrations (5 to 27

png/ L) of chl orodi bronomet hane, bronodi chl or oret hane, and chl or of orm
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Occurrence of Bromoform and Chlorodibromomethane
in Finished Drinking Water

Frequency of Concentration (ug/L)

Detection % Range Location Reference
Bromoform
10 ND-92 =0.4 national Symons et al. (1975)
27 ND-3.0 =0.5 13 cities Keith et al. (1976)
34 NR 12 national Brass et al. (1977)
67 NR-4 .4 0.4 midwest ORVWSC (1979)
NR ND-258 =7 Texas Glaze and Rawley (1979)
100 4-17 9 Texas Smith et al. (1980)
26 NR-110 NR national Westrick et al. (1984)
NR 1-10 N TIowa Kelley et al. (1985)
8 ND-1.6 0.1 Michigan Furlong and D'Itri (1986)
NR NR 0.8-8 California Wallace et al. (1986b)
Chlorodibromomethane
86 <0.1-2 0.9 Ohio Bellar et al. (1974)
NR 3-32 NR 5 cities Coleman et al. (1975)
37 ND-110 2.7 national Symons et al. (1975)
85 ND-15.0 =0, 4 13 cities Keith et al. (1976)
65 ND-9.0 2.9 Towa Morris and Johnson (1976)
86 NR 14 national Brass et al. (1977)
99 NR-33 5.6 midwest ORVWSC (1979)
NR ND-128 =20 Texas Glaze and Rawley (1979)
100 11-31 20 Texas Smith et al. (1980)
42 NR-63 NR national Westrick et al. (1984)
NR 1-28 NR Iowa Kelley (1985)
75 ND-40 4.1 Michigan Furlong and D’Itri (1986)
NR NR 1-2 New Jersey Wallace et al. (1986a)
NR NR 8-28 California Wallace et al. (1986b)

ug = microgram; L = liter; ND = Not detedted; NR = Not reported.
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Chl or odi br ononet hane and br onof orm have al so been detected in water
near hazardous waste sites, although this is not common. Data fromthe
Contract Laboratory Program (CLP) Statistical Data Base (CLPSD 1988)

i ndi cated that bronmoformwas detected in surface water at two of 862

hazar dous-waste sites; the nmedian concentration was 7 pg/L.

Chl or odi br omoret hane was detected in only one sanple (45 pg/L).
Br omof orm was detected in groundwater sanples collected at 4 sites; the

nedi an concentrati on was 26 ug/L.
5.4.3 Soil

Staples et al. (1985) reported that bromoformwas not detected in
any of 353 sedi nent sanples anal yzed. No data were avail able for
chl or odi br ononet hane. Data fromthe Contract Laboratory Program
Statistic Data Base (CLPSD 1988) i ndicated chl orodi br ononet hane and
bronof orm were detected in soils in only 2 of 862 hazardous waste sites;

the medi an concentrations were 17 nug/ kg (bromoform and 15 pg/ kg
(chl or odi br ononet hane) .

5.4.4 O her Media

No studies were | ocated regarding the occurrence of bronoform and
chl or odi br ononet hane in food or other nedia.

5.5 GENERAL POPULATI ON AND OCCUPATI ONAL EXPOSURE

Because of the variability of chlorodi bronmonet hane and br onof or m
concentrations in water and air, it is not possible to derive precise
estimates of typical human exposure | evels. However, based on the
typi cal ranges of chl orodi bronomet hane and bronof orm concentrati ons
measured in water and air, it is likely that nost individuals will be

exposed to average doses of |less than 1 pg/kg/day (Table 5-2), of which
nearly all is due to water. Limted data suggest that exposure |evels
around chem cal factories or waste sites are not likely to be nuch

hi gher, but this can only be evaluated on a site-by-site basis.

Exposure to chl orodi br ononet hane and bronof orm nmay be above-
average for persons who swimin chlorinated swi nm ng pools. Beech (1980)
estimated that the total dose for a six-year old boy who swam for
3 hours in a pool containing 500 ug/L of trihal omethanes coul d be as
high as 2.8 ng (130 pg/kg). About 60% of this dose was attributed to
dermal absorption, with about 30%resulting frominhalation. In
freshwater pools, only a small fraction of this would be
chl or odi br omonet hane or bronoform but in a saltwater pool, a |large
fraction woul d be expected to be bronoform (Beech et al. 1980).

No studi es were | ocated regardi ng hunan exposure levels in the
wor kpl ace
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TABLE 5-2. Summary of Typical Human Exposure to
Chlorodibromomethane and Bromoform

Exposure Medium
Parameter Water Air

Typical concentration 1-20 pg/L 0-0.1 ug/md
in medium

Assumed intake of medium 2 L/d 20 m3/d
by 70-kg adult

Assumed absorption 1.0 0.5
fraction

Estimated dose to 70-kg 0.03-0.6 ug/kg/d 0.0-0.01 pg/kg/d
adult

ug = microgram; L = liter; m® = cubic meters; d = day; kg = kilogram.
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5.6 POPULATI ONS W TH POTENTI ALLY H GH EXPOSURES

The environnental mediumnost likely to be contam nated with
br onmof orm and chl or odi brononet hane is chlorinated water. Therefore, any
person who is in frequent contact with such water coul d have above
average exposures. This includes individuals who drink |large quantities
of water, such as workers in hot clinmates, or individuals with swi mm ng
pool s or saunas, where contact could occur by inhalation or by derma
contact. Since bronoformand chl orodi bronmonet hane | evels in water
depend on the organic content of the source water before chlorination
i ndi vi dual s whose water source is high in organics are likely to have
finished water w th higher-than-average bronoform and
chl or odi br ononret hane | evel s.

Workers in chem cal production facilities or |aboratories where
br onof orm and chl or odi br onmonet hane i s made or used woul d al so have
potentially high exposures to the chemicals, nost |likely by inhalation
or dermal exposure. Persons living near hazardous-waste sites nmay have
potentially high exposures to bronmoform and chl orodi br ononet hane, but
this can only be evaluated on a case-by-case basis.

5.7 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA, directs the Adm nistrator of ATSDR
(in consultation with the Adm nistrator of EPA and agenci es and prograns
of the Public Health Service) to assess whether adequate infornmation on
the health effects of chlorodi brononmet hane and bronoformis avail abl e.
Where adequate information is not available, ATSDR, in conjunction with
the NTP, is required to assure the initiation of a program of research
designed to determ ne the health effects (and techni ques for devel opi ng
nmet hods to determ ne such health effects) of chlorodi brononet hane and
br onof or m

The foll owi ng categories of possible data needs have been
identified by a joint teamof scientists fromATSDR, NTP, and EPA. They
are defined as substance-specific informational needs that, if nmet would
reduce or elimnate the uncertainties of human health assessnent. In
the future, the identified data needs will be evaluated and prioritized,
and a substance-specific research agenda will be proposed.

5.7.1 Identification of Data Needs
Physi cal and Chemical Properties. Mst of the physical-chemnica

properties of chlorodi bronmonet hane and bronof orm have been nmeasured, but
the solubility of chlorodi bronmonethane in water has only been estinated.



78
5. POTENTI AL FOR HUVAN EXPOSURE

Direct neasurenent of this value would be valuable in inproving
estimates of the fate and transport of chl orodi bronmonet hane i n aqueous
nedi a.

Producti on, Use, Release and Disposal. Available data indicate
t hat nei ther bronoform nor chl orodi bronmonet hane is produced or used in
significant quantities in the United States. Nevertheless, a |isting of
| aboratories or industries that use small anpunts in research or testing
woul d be valuable in identifying |ocations where the potential for
environnental releases or human exposure exists. Al so, information on
t he neans of disposal of waste chemicals would be valuable in
identifying environmental nedia likely to be affected at such sites.
Federal regulations do restrict disposal of chlorodi brononet hane and
bronoformto land or in industrial effluents.

According to the Energency Planning and Conmunity Right to Know
Act of 1986 (EPCRTKA), (83313), (Pub. L. 99-499, Title IIIl, 8313),
industries are required to submt release information to the EPA. The
Toxi ¢ Rel ease Inventory (TRI), which contains release information for
1987, becane available in May of 1989. This database will be updated
yearly and should provide a nore reliable estimate of industria
producti on and em ssion.

Envi ronnental Fate. The fate of chl orodi bronomet hane and br onof orm
in the environnent has not been thoroughly studied, although the
physi cal -chemi cal properties indicate that both are likely to partition
to air and water. Volatilization rates have been cal cul ated for flow ng
rivers and streans, but direct neasurenents of half-tinmes of
vol atilization woul d be useful, both for surface waters and for
househol d water (showers, baths, cooking, etc.). Adsorption of these
conpounds to soils and sedi ments has been studi ed and does not appear to
be a significant factor. Consequently, transport in surface or
groundwater are likely to be inportant. Studies to confirmthese
expectations and provide nore precise descriptions of the environnenta
behavi or of these conpounds woul d be val uable in assessing hunman
exposure near specific sources of rel ease.

Degr adati on of chl orodi br ononet hane and bromoformin air has not
been studied, but is expected to occur by reaction with hydroxyl
radi cals. Studies to neasure the atnospheric half-tines of these
conpounds woul d be valuable in estimating long-termtrends in
at nospheric levels, but such studies are probably not essential in
estimating exposure near specific sources. Neither chenmi cal undergoes
chemical degradation in water, but both are subject to microbial
breakdown in water (especially anaerobic groundwater) or noist soils.
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Further data on the rate of mcrobial degradation of

chl or odi br omonet hane and bronoformin water and soil woul d be val uabl e,
with special attention to how these rates depend on environnental
conditions (oxygen level, pH, etc.).

Bi oavailability from Environnental Media. Both
chl or odi br omonet hane and bronoform are known to be absorbed foll ow ng
oral and inhal ation exposure. No data are avail abl e regardi ng derna
absorption, but it seens |ikely that uptake across the skin may occur
No data were located regarding the relative bioavailability of
chl or odi br ononet hane and bromoformin water, soil or air. Because of
their physical and chenical properties, it is expected that the
bi oaval l ability of chl orodi bronmonet hane and br onof orm are not
significantly reduced by environmental media, but studies to
substantiate this presunption would be hel pful

Food Chain Bioaccunul ation. There are few data on bi oconcentration
of chl or odi brononet hane or bronoform by plants or aquatic organi sns, and
no data were | ocated on the bi oaccunul ati on of bronoform and
chl or odi bronmonet hane in the food chain. This lack of data nmay not be a
major limtation because the general |evels of the chemcals in water
and soil appear to be quite |ow, and based on the K. of these
chemicals, there appears to be a low likelihood of food chain buil dup.

Exposure Levels in Environment Media. There are several studies on
t he atnospheric concentrations of bronoform and chl orodi brononet hane in
urban and rural environnents, but many of the sanples did not have
detectable levels. No data on levels in air near waste sites were
| ocated. More research in this area using nore sensitive analytica
net hods woul d be hel pful, although it is anticipated that typica
at nospheric levels will usually be | ow enough that air is not the
principal route of exposure. Data are avail abl e on chl orodi br ononet hane
and bronoformin a nunber of chlorinated drinking water systens, and
t hese conpounds have been detected in surface water and groundwat er near
a few hazardous waste sites. Further studies on the |levels of these
conpounds in water and soil around waste sites would be valuable in
eval uating the risk to human health posed by these contam nants.

Exposure Levels in Humans. There are no data on |evels of
chl or odi br omonet hane or bromoformin blood, breath or other tissues from
humans residing near waste sites. Low | evel s of bronoform have been
detected in bl ood of humans, presunmably as the result of exposure
t hrough ingestion of chlorinated drinking water. Levels in expired
breath and i n adi pose tissue appear to be too low to neasure reliably
for the general population. Direct neasurenent of typical human intake
fromwater and air (especially indoor air) would be hel pful in obtaining
nore accurate estinates of typical human dose levels. Simlar data on
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i nhal ati on and dermal doses woul d be useful for bronoform and
chl or odi br ononet hane in and around sw nming pools (especially indoor
pool s).

Exposure Regi stries. No exposure registries for bronmoform and
chl or odi br omroret hane were | ocated. These conpounds are not currently
anong the conpounds for which subregistries have been established in the
Nati onal Exposure Registry. These conpounds will be considered in the
future when chem cal selection is made for subregistries to be
established. The information that is anassed in the National Exposure
Regi stry facilitates the epidemni ol ogi cal research needed to assess
adverse health outcones that may be related to the exposure to these
conpounds.

5.7.2 On-going Studies

No i nformati on was | ocated on any on-going studies on the fate and
transport of bronoform and chl orodi bromonet hane, or on the potential for
human exposures to these chem cal s.

As part of the Third National Health and Nutrition Eval uation
Survey (NHANES I11), the Environmental Health Laboratory Sciences
Division of the Center for Environnental Health and Injury Control
Centers for Disease Control, will be analyzing human bl ood sanples for
chl or odi br omonet hane, bronoform and other volatile organi c conpounds.
These data will give an indication of the frequency of occurrence and
background | evel s of these conmpounds in the general popul ation.
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